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Figure 1. A typical VHP cycle. [3]
Figure 2. Vapor phase H2O2 handheld device. 
Decontamination is the neutralization or removal
of a dangerous substance from surfaces.
Vaporized hydrogen peroxide is a highly effective
decontamination agent. A typical vapor phase
hydrogen peroxide decontamination cycle
consists of four main phases including:
dehumidification, conditioning, decontamination,
and aeration (Figure 1) [1,2].
The research goals are to:
(1) Determine the vapor concentration of a
handheld decontamination device in
generating of hydrogen peroxide vapor.
(2) Evaluate polymer compatibility of drug-eluting
medical fibers after H2O2 vapor
decontamination.
After surveying the market, we chose to work with
a handheld device that delivers vapor phase
hydrogen peroxide most effectively (Figure 2).
The design setup includes a wick to absorb the
liquid hydrogen peroxide from a reservoir and a
fan, located in the back of the wick, to disperse
the hydrogen peroxide vapor.
Introduction
Research Goals
The H2O2 concentration and the relative humidity
remained stable throughout the experiments
(Figure 3). Drug-loaded fibers showed a necking
behavior (Figure 4), suggesting a plasticizing
effect of polymers from the drug. The plasticizing
effect was reduced after H2O2 decontamination,
indicating the hydrogen bond replacement from
hydrogen peroxide in the molecular chains. The
average elastic moduli, tensile strength, and
elongation to failure supported the findings
(Figure 5 and Figure 6). After decontamination,
there was no signs of shrinkage as shown by the
minimal change in area. (Figure 7). The minimal
weight changed showed that the fiber did not
absorb any hydrogen peroxide during the
decontamination (Figure 8).
In general, our work showed:
(1) The ability to determine concentration of H2O2
vapor.
(2) Polymers with hydrogen bonding may
degrade from H2O2 decontamination.
Future work includes the completion of the polymer
compatibility study with a drug release study. In
addition, the efficacy of the hand-held device will be
tested with biological indicators to achieve a 6 log10
kill.
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Dog-bone and ½” circular cut outs of polylactic acid (PLA) fiber mats, continaing 15% of a model drug, aspirin
(ASA), were placed in a Ziploc bag inside a glove box. The Ziploc bag was opened when the concentration of
hydrogen peroxide reached the desired level of decontamination. The fibers mats were decontaminated for 1, 3,
and 5 hours. The dog bone shapes were then placed on an Instron mechanical tester for tensile testing. For the
circular cut outs the area and weight were measured before and after each decontamination.
Method
Figures and Results
Figure 3. H2O2 concentration and relative 
humidity during a cycle.
Figure 4. Stress-strain curves of polymer 
fiber mats.
Figure 5. Elastic moduli and tensile strength of 
decontaminated fiber mats.
Figure 6. Elongation to failure of 
decontaminated fiber mats.
Figure 7. Percent area change of 
decontaminated fiber mats.
Figure 8. Percent weight change of 
decontaminated fiber mats.
